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Abstract: The declining availability of irrigation water from the Ogallala aquifer combined with 
increasing energy costs make irrigation strategies much more critical. Maximizing yield reduces 
profit by between $22 and $158 per acre depending on the combination of corn and natural gas 
prices. 
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Irrigation has been the driving force in the development of the agricultural sector in the 
Texas Panhandle. The development and decline of irrigation in the region has occurred since the 
end of World War II in 1945. Between 1950 and 1980 irrigated acres increased from 19,315 to 
1,754,560. Since 1980 irrigated acres have declined to 1,363,438.  The water availability in the 
Ogalalla aquifer continues to decline and pumping costs continue to increase. This drastically 
reduces the profitability of agricultural production as irrigation increases yield by 2 to 7 times 
over non-irrigation and reduces variability in yield by 75% to 90%. 
Since there is no renewable surface source of irrigation water in the Panhandle and only 
limited recharge of the Ogallala aquifer in this area, irrigation water is a fixed supply and 
excessive pumping results in shortening the economic life of the aquifer and reduces the returns 
to the resources held by the farmer (Amosson et al. 2001). Strategies that will maintain returns 
while conserving water are critical to the future of agriculture in the area. 
Corn is the most important crop produced under irrigation in the 26 counties in the Texas 
Panhandle.  More than 103 million bushels or 58.8 % of the state total was produced in the area.  
The objectives of this study are: 1) to estimate the marginal value product of irrigation applied to 
corn in the Texas Panhandle, 2) estimate the profit maximizing level of irrigation for corn at 
various combinations of corn market price and natural gas price. 
Production Data: 
Data included in this study is includes 115 observations of production information 
collected from producers cooperating in the AgriPartners program, ( New, 1998-2006).  More 
than 16,000 acres are represented in the sample.  Participants in the AgriPartner program 
collected and recorded irrigation, rainfall, soil moisture, and other production information 
weekly.  Final crop production data was provided after harvesting the corn crop. Crop water   4 
requirements are determined by the Potential Evapotranspriation as reported by the North Plains 
PET Network (New, 1998-2006).  
Evapotranspiration (ET) is an estimate of the water requirements of the crop. The 
Reference Evapotranspiration (ET0) reflects biological factors such as: 1) the crop maturity 
rating, and 2) the stage of growth and climatic conditions such as: 1) maximum and minimum 
temperatures, growing degree days (GDD at 56 Degrees Fahrenheit), 2) humidity, 3) solar 
radiation, 4) wind speed and 5) direction.  The three sources of water to meet ET requirements 
include: residual soil moisture, natural precipitation (rainfall), and irrigation (Almas, Colette, and 
Robinson, 2004). 
Seasonal Precipitation 
Irrigation requirements for the production of corn in the 26 counties in the Texas 
Panhandle is dependent on the amount of precipitation received during the growing season from 
May through September.  Monthly precipitation recorded by the National Weather Service at the 
Amarillo Airport during the 116 year period from 1892 through 2007are used to estimate the 
distribution of May through September precipitaion.  The mean May through September 
seasonal precipitation at Amarillo is 13.54 inches.  The standard deviation is 4.21 inches.  
Distribution data is used to calculate average precipitation values for the first and fourth quartile 
to represent above and below average precipitation.  The first quartile value is 16.38 inches and 
the fourth quartile value is 10.70 inches. 
Analysis of Seasonal Precipitation in Production Sample: 
  The distribution of May through September precipitation recorded by the AgriPartner 
participants is analyzed to compare with the 116 year seasonal distribution observed by the 
National Weather Service at the Amarillo Airport.  Observations are grouped into three groups   5 
based on comparison to the long run distribution.  The three groups include those receiving 
precipitation greater than one standard deviation above the mean, those receiving precipitation 
within plus or minus one standard deviation from the mean, and those receiving less that one 
standard deviation below the mean.  Eighty-seven of the 115 observation during the 1998 
through 2006 period received seasonal precipitation less than one standard deviation below the 
116 year mean, Table 1.  Twenty-six observations were within plus or minus one standard 
deviation from the mean and only two observations received precipitation of more than one 
standard deviation above the 116 year mean.  The average seasonal precipitation of both the 
below averag egroup and the group within one standard deviation from the mean are statistically 
lower than the long term average.  There are significant differences in the natural precipitation 
received by the three groups, the amount of irrigation, the total amount of water available and the 
yield of corn. 
 on Irrigation Production Costs: 
Non-irrigation production costs are derived from projected costs and returns crop budgets 
developed by the Texas Cooperative Extension Service for 2007.  Estimated irrigation costs in 
the budgets are subtracted and are reflected in the irrigation cost function.  Per acre non-
irrigation costs for sprinkler irrigated corn production in the Texas Panhandle used in this 
analysis equals $451.70. 
Irrigation Costs 
Total production cost is the sum of the fixed cost and the variable input cost incurred in the 
production process. In evaluating the optimum level of a single variable input, the levels of all of 
the inputs except irrigation are assumed constant and are included in fixed cost. Only the cost 
irrigation is included in variable cost. Since all irrigation in the region uses groundwater, the   6 
variable cost associated with irrigation represents pumping and application costs including: fuel 
cost; cost of lubrication, maintenance, and repairs; labor costs; and annual investment costs 
(Equation 1) (Almas et al. 2000). 
(1)  TC= FC + NIPC + (FULC + LMR + LC + AIC)W 
  Where: 
TC is the total production cost, 
FC + NIPC is the cost associated with the fixed inputs, 
NIPC are the costs associated with production inputs other than irrigation, 
FULC is the fuel cost per acre inch of water, 
LMR is the cost of lubrication, maintenance and repairs, 
LC is labor cost per acre inch of water, 
AIC is annual investment cost per acre inch of water, and 
W is the amount of water available to meet ET requirements. 
 
The impact of a change in the price of fuel is observed in the change in the cost of fuel.  
Since natural gas is the predominate source of energy for irrigation in the area, natural gas is 
used in the calculations.  The fuel cost (FULC) is equal to the product of the amount of fuel used 
(NG) multiplied by the price of the fuel (PNG) (Equation 2). 
(2)  FULC = NG*PNG 
 
In turn the amount of natural gas needed to pump and deliver one inch of water depends on 
the efficiency of the system, the lift required to get the water from below the ground to the 
delivery system, and the pressure of the delivery system (Equation 3). 
(3)  NG = 0.0038*L+ 0.088*PSI – ((7.623E-6)*
 PSI)*(L) – (3.3E-6)*L
2 
      Where: 
        NG is the mcf of natural gas 
        L is the system lift in feet 
        PSI is the system pressure per square inch 
 
The NG, LMR, LC and AIC are known constants for a given irrigation system. (Almas 
2000).  For example, the Total Cost function for a typical Low Elevation Spray Application 
(LESA) system with a 350 foot system lift can be expressed as Equation 4.   7 
(4)  TC = FC + NIPC + (1.018PNG + 2.50 + 0.91 + 3.81)W 
 
The Marginal Factor Cost of water (MFCW) is the first partial derivative of the cost 
function with respect to the input, water (W) (Equation 5). 









Estimation of response function, marginal value product, and economic optimum level of 
available water for corn production:  
Linear, quadratic, logarithmic and square root response functions are estimated to show the 
relationship of corn grain in pounds per acre to the amount of available water from natural 
precipitation, irrigation and soil moisture.  Model statistics (Pr > F, Mean Square Error, and R-
square) for the different functions are compared in Table 2.  The Quadratic function is selected 
as the best model as it has the smallest Pr > F, the smallest Mean Square Error, and the largest R-
square. 
The quadratic response function is selected for the analysis and is used for calculation of 
the Marginal Physical Product and Marginal Value Product, Table 3.  The respo0nse function is 
shown in Equation 6. 
(6)      = −1616.2647 + 674.5345  − 8.5895   
.      Where:  
        Y is Yield of Corn Grain in pounds per acre, and 
        W is Acre Inches of Available Water. 
 
The Marginal Physical Product of Available Water in corn production (MPPWC) is equal to 






= + + +
= +  8 
the partial derivative of the response function with respect to the input available water.  The 
Marginal Value Product of Available Water in corn grain production (MVPWC) is obtained by 
multiplying the Marginal Physical Product of Available Water in corn grain production 
(MPPWCW) by the price per pound of corn (PC) (Equation 7). 
(7)        =       ∗    
 
      =  674.5345 − 17.1790   ∗     
 
    Where: 
MVPWC  is the Marginal Value Product of Available Water in the 
production of corn grain, 
W is the availability of Water from precipitation, soil water, and irrigation, 
and 
PC  is the Price of Corn. 
 
 
The optimum level of Available Water is determined by equating the Marginal Value Product of 
Available Water with the Marginal Factor Cost of Water, Equation 8. 
(8)        =      
 
 674.5345 − 17.1790   ∗    = 1.018    + 7.22  
 
Solving equation 7 for W (Available Water) gives a function in the Price of Corn (PW) and the 
Price of Natural Gas (PNG), Equation 9. 
(9)    =
   .      
 .        .  
  
  .      
 
Profit maximizing levels of Available Water for Prices of Corn from $4 to $7.50 and Natural Gas 
prices from $5 to $13.50 are shown in Table 4. 
The profit maximizing levels of water availability increase as the Price of corn (PC) 
increases and decrease as the Price of Natural Gas (PNG) increases. Plug the optimal water level 
from Table 4 into the response function to determine the expected yield associated that level of   9 
variable input use. The yield that maximizes the returns to available water ranges from 174.85 
bushels per acre (bpa) to 189 (bpa) depending on the combination of input and output prices. The 
optimal yield increases as the Price of Corn increases and decreases as the Price of Natural Gas 
increases.  
Returns to Irrigation 
Since the available water response function includes natural precipitation in addition to 
the management irrigation, the irrigaion requirement is obtained by subtracting the precipitation 
from the optimal available water level.  The expected irrigation level under average precipitation 
is obtained by subtracting average May through September precipitation recorded at the Amarillo 
Airport during the 116 year period from 1892 to 2007, 13.54 inches, from the optimal level of 
available water in Table 4.  Profit maximizing irrigation requirements for the combinations of 
Corn and Natural Gas prices are shownin Table 5.  Since these irrigation requirements are 
derived from the profit maximizing conditions that Marginal Value Product equal Marginal 
Factor Cost, each of the irrigation levels indicated will produce the maximum profit for that 
combination of input and output prices. 
Profit is calculated by subtracting the irrigation cost and non-irrigation cost from the total 
revenue.  Profit for each of the combinations of Prices for corn and Natural Gas under average 
precipitation levels are shown in Table 6.  Profit ranges from a loss of $2.68 per acre to a gain of 
$810.36 per acre at a combination of $7.50 per bushel corn and $5 natural gas. 
Since the optimal available water level is independent of the source and it composed of a 
combination of natural predipitation, irrigation and soil moisture the same response function 
applies for all levels of precipitation.  Since the total water requirement is constant, irrigation 
must be increased when natural precipitation is low and may be decreased when precipitaion is   10 
above normal.  The effect of the variability in precipitation on profit is demonstrated by 
evaluating profit under above average and below average precipitation conditions.  Above 
average conditions are illustrated by evaluating first quartile natural precipitations levels.  Below 
average precipitation conditions are illustrated by evaluating profit maximization under fourth 
quartile precipitation levels.  
The expected irrigation level corresponding to the first quartile of precipitation is 
obtained by subtracting May through September precipitation of 16.38 inches from the optimal 
level of available water, Table 7.  The irrigation requirements are less given first quartile 
precipitation than under average precipitation.  The desired irrigation level increases as the Price 
of Corn increases and decreases as the Price of Natural Gas increases.  Since less irrigation is 
required under first quartile precipitation levels, irrigation costs are reduced and profit is 
increased.  Profit levels associated with the variaus levels of prices for corn and natural gas vary 
from a low of $56.85 to a high of $845.32 per acre.  Maximum profit for each combination of 
corn and natural gas prices under first quartile precipitation are shown in Table 8. 
Profit under below average precipitation conditions is evaluated by assuming fourth 
quartile precipitation.  The expected irrigation level corresponding to the fourth quartile of 
precipitation is obtained by subtracting May through September precipitation of 10.70 inches 
from the optimal level of available water, Table 9.  The irrigation requirements are greater given 
fourth quartile precipitation than under average precipitation.  Since irrigation cost increases, 
expected profit decreases.  Maximum profit for the various combinations of corn and natural gas 
prices are shown in Table 10.  Profits range from a loss of $62.22 when the corn price is $4 per 
bushel and natural gas price is at $13.50 to a high of $775.40 when the price of corn is $7.50 and 
the price of natural gas is $5.   11 
Discussion 
Irrigation has been very beneficial to the development of agriculture in the Texas 
Panhandle.  It has increased yields and revenues, and has decreased risk.  However, as the 
depletion of the Ogallala Aquifer and the increase in energy prices has increased production 
costs while commodity prices have either remained steady or decreased, irrigation and irrigation 
levels have become of much more critical importance to the economic benefit of producers. 
  The expansion of the is placing a great deal of pressure on producers to increase 
production.  There is a tendency for producers to try to maximize output rather than to maximize 
profits.  Increasing the application of water above the profit maximizing levels indicated in this 
study will result in increased production.  However, profit will be reduced as the cost of 
irrigation increases faster that revenue increases.  Reduction in profits per acre due to producing 
to maximize yield rather than maximize profits range from a low of $22 per acre to a high of 
$158 per acre. 
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Table 1. Analysis of Yield, Water Availability, Irrigation, Precipitation and Soil 
Moisture Based on Seasonal Precipitation Received.
Group Yield Water Irr Precipitation
Soil 
Moisture
(bu.) (ac. In.) (ac. In.) (in.) (ac.in.)
Total mean 190.44           30.89        21.76        6.65               2.48        
std 40.74             6.50          7.33          4.15               1.95        
< -1 std  mean 187.61           30.35        22.96        4.81               2.49        
std 43.51             6.90          7.64          2.55               1.92        
± 1 std mean 200.20           32.38        17.93        11.89             2.49        
std 30.47             4.89          4.80          1.95               2.14        
> +1 std mean 186.46           40.29        19.60        18.84             1.85        




Table 2. Comparison of Model Test Statistics for Linear, Quadratic, 
Logarithmic and Square root Response Functions with Respect to 
Available Water for Corn Grain Production in the Texas Panhandle
Response Pr > F Mean Square R-square
Function Error
Linear 0.0002 4,650,549.0 0.1144
Quadratic < 0.0001 4,354,987.8 0.1780
Logarithmic < 0.0001 4,517,413.4 0.1397
Square Root < 0.0001 4,580,636.7 0.1277
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Table 3.  Quadratic Response Function for Corn Grain Production in the Texas 
Panhandle as a Function of Available Water
Sum of Mean
Source DF Squares Square F Value Pr  >  F
Model 2 105,619,313 52,809,656 12.13 <.0001
Error 112 487,758,638 4,354,988
Corrected Total 114 593,377,951
R-Square Coeff Var Root MSE Yield Mean
0.177997 19.5683 2086.861 10664.5
Source DF Type I SS Mean Square F Value Pr  >  F
WATER 1 67,865,913 67,865,913 15.58 0.0001
WATER2 1 37,753,400 37,753,400 8.67 0.0039
Source DF Type III SS Mean Square F Value Pr  >  F
WATER 1 54,214,534 54,214,534 12.45 0.0006
WATER2 1 37,753,400 37,753,400 8.67 0.0039
Standard
Parameter Estimate Error t Value Pr > |t|
Intercept -1616.2647 3076.0606 -0.53 0.6003
WATER 674.5345 191.1788 3.53 0.0006
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Table 4. Profit Maximizing Levels of Available Water in Acre Inches for Corn Grain Production in the 26 
Counties of the Texas Panhandle for Various Prices of Corn and  Natural Gas.
PC ($ per bu.)
PNG ($) 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
5.00 35.12 35.58 35.95 36.25 36.50 36.71 36.89 37.05
5.50 34.70 35.21 35.61 35.95 36.22 36.46 36.66 36.83
6.00 34.29 34.84 35.28 35.64 35.95 36.20 36.42 36.61
6.50 33.87 34.47 34.95 35.34 35.67 35.95 36.18 36.39
7.00 33.46 34.10 34.62 35.04 35.39 35.69 35.95 36.17
7.50 33.04 33.73 34.29 34.74 35.12 35.44 35.71 35.95
8.00 32.63 33.37 33.96 34.44 34.84 35.18 35.47 35.73
8.50 32.21 33.00 33.62 34.14 34.56 34.93 35.24 35.50
9.00 31.80 32.63 33.29 33.83 34.29 34.67 35.00 35.28
9.50 31.38 32.26 32.96 33.53 34.01 34.41 34.76 35.06
10.00 30.97 31.89 32.63 33.23 33.73 34.16 34.52 34.84
10.50 30.55 31.52 32.30 32.93 33.46 33.90 34.29 34.62
11.00 30.14 31.15 31.96 32.63 33.18 33.65 34.05 34.40
11.50 29.72 30.78 31.63 32.33 32.90 33.39 33.81 34.18
12.00 29.31 30.42 31.30 32.02 32.63 33.14 33.58 33.96
12.50 28.89 30.05 30.97 31.72 32.35 32.88 33.34 33.73
13.00 28.48 29.68 30.64 31.42 32.08 32.63 33.10 33.51
13.50 28.07 29.31 30.31 31.12 31.80 32.37 32.87 33.29  
 
Table 5. Profit Maximizing Irrigation Levels in Acre Inches for Corn Grain Production in the Texas 
Panhandle under Average Precipitation for Various Prices of Corn and Natural Gas.
PC ($ per bu.)
PNG ($) 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
5.00 21.58 22.04 22.41 22.71 22.96 23.17 23.35 23.51
5.50 21.16 21.67 22.07 22.41 22.68 22.92 23.12 23.29
6.00 20.75 21.30 21.74 22.10 22.41 22.66 22.88 23.07
6.50 20.33 20.93 21.41 21.80 22.13 22.41 22.64 22.85
7.00 19.92 20.56 21.08 21.50 21.85 22.15 22.41 22.63
7.50 19.50 20.19 20.75 21.20 21.58 21.90 22.17 22.41
8.00 19.09 19.83 20.42 20.90 21.30 21.64 21.93 22.19
8.50 18.67 19.46 20.08 20.60 21.02 21.39 21.70 21.96
9.00 18.26 19.09 19.75 20.29 20.75 21.13 21.46 21.74
9.50 17.84 18.72 19.42 19.99 20.47 20.87 21.22 21.52
10.00 17.43 18.35 19.09 19.69 20.19 20.62 20.98 21.30
10.50 17.01 17.98 18.76 19.39 19.92 20.36 20.75 21.08
11.00 16.60 17.61 18.42 19.09 19.64 20.11 20.51 20.86
11.50 16.18 17.24 18.09 18.79 19.36 19.85 20.27 20.64
12.00 15.77 16.88 17.76 18.48 19.09 19.60 20.04 20.42
12.50 15.35 16.51 17.43 18.18 18.81 19.34 19.80 20.19
13.00 14.94 16.14 17.10 17.88 18.54 19.09 19.56 19.97
13.50 14.53 15.77 16.77 17.58 18.26 18.83 19.33 19.75    16 
Table 6. Maximum Profit in Dollars per Acre from Irrigating Corn for Grain in the Texas Panhandle 
under Average Precipitation at Various Prices for Corn and Natural Gas.
PC ($ per bu.)
PNG ($) 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
5.00 102.60 201.91 302.11 402.98 504.33 606.06 708.09 810.36
5.50 94.72 193.45 293.19 393.67 494.71 596.18 697.97 800.04
6.00 87.05 185.17 284.43 384.52 485.23 586.42 687.98 789.84
6.50 79.59 177.09 275.85 375.53 475.89 576.79 678.10 779.75
7.00 72.34 169.19 267.43 366.68 466.70 567.29 668.35 769.77
7.50 65.30 161.48 259.18 357.99 457.64 557.93 658.72 759.91
8.00 58.47 153.95 251.10 349.46 448.73 548.69 649.20 750.16
8.50 51.86 146.62 243.19 341.08 439.95 539.58 639.81 740.52
9.00 45.45 139.47 235.45 332.85 431.32 530.61 630.54 730.99
9.50 39.26 132.51 227.87 324.77 422.82 521.76 621.39 721.58
10.00 33.28 125.74 220.47 316.85 414.47 513.04 612.36 712.28
10.50 27.51 119.15 213.23 309.08 406.26 504.45 603.45 703.09
11.00 21.95 112.76 206.17 301.47 398.19 496.00 594.66 694.01
11.50 16.60 106.55 199.27 294.01 390.26 487.67 585.99 685.05
12.00 11.46 100.53 192.54 286.70 382.47 479.47 577.45 676.20
12.50 6.54 94.69 185.98 279.55 374.82 471.40 569.02 667.46
13.00 1.82 89.05 179.59 272.55 367.31 463.47 560.71 658.84
13.50 -2.68 83.59 173.37 265.70 359.94 455.66 552.53 650.33  
 
Table 7. Profit Maximizing Irrigation Levels in Acre Inches for Corn Grain Production in the Texas 
Panhandle under First Quartile Precipitation Levels for Various Prices of Corn and Natural Gas.
PC ($ per bu.)
PNG ($) 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
5.00 18.74 19.20 19.57 19.87 20.12 20.33 20.51 20.67
5.50 18.32 18.83 19.23 19.57 19.84 20.08 20.28 20.45
6.00 17.91 18.46 18.90 19.26 19.57 19.82 20.04 20.23
6.50 17.49 18.09 18.57 18.96 19.29 19.57 19.80 20.01
7.00 17.08 17.72 18.24 18.66 19.01 19.31 19.57 19.79
7.50 16.66 17.35 17.91 18.36 18.74 19.06 19.33 19.57
8.00 16.25 16.99 17.58 18.06 18.46 18.80 19.09 19.35
8.50 15.83 16.62 17.24 17.76 18.18 18.55 18.86 19.12
9.00 15.42 16.25 16.91 17.45 17.91 18.29 18.62 18.90
9.50 15.00 15.88 16.58 17.15 17.63 18.03 18.38 18.68
10.00 14.59 15.51 16.25 16.85 17.35 17.78 18.14 18.46
10.50 14.17 15.14 15.92 16.55 17.08 17.52 17.91 18.24
11.00 13.76 14.77 15.58 16.25 16.80 17.27 17.67 18.02
11.50 13.34 14.40 15.25 15.95 16.52 17.01 17.43 17.80
12.00 12.93 14.04 14.92 15.64 16.25 16.76 17.20 17.58
12.50 12.51 13.67 14.59 15.34 15.97 16.50 16.96 17.35
13.00 12.10 13.30 14.26 15.04 15.70 16.25 16.72 17.13
13.50 11.69 12.93 13.93 14.74 15.42 15.99 16.49 16.91    17 
Table 8. Maximum Profit in Dollars per Acre from Irrigating Corn for Grain in the Texas Panhandle 
under First Quartile Precipitation Levels at Various Prices for Corn and Natural Gas.
PC ($ per bu.)
PNG ($) 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
5.00 137.56 236.87 337.07 437.94 539.29 641.02 743.05 845.32
5.50 131.12 229.85 329.60 430.08 531.12 632.58 734.38 836.45
6.00 124.90 223.02 322.29 422.38 523.08 624.27 725.83 827.69
6.50 118.88 216.38 315.14 414.82 515.19 616.09 717.40 819.05
7.00 113.08 209.93 308.17 407.43 507.44 608.04 709.09 810.52
7.50 107.49 203.67 301.37 400.18 499.83 600.12 700.91 802.10
8.00 102.11 197.59 294.73 393.09 492.36 592.32 692.84 793.79
8.50 96.94 191.70 288.27 386.16 485.03 584.66 684.89 785.60
9.00 91.98 186.00 281.97 379.37 477.84 577.13 677.07 777.52
9.50 87.23 180.48 275.84 372.74 470.79 569.73 669.36 769.55
10.00 82.69 175.16 269.89 366.27 463.89 562.46 661.78 761.69
10.50 78.37 170.02 264.10 359.94 457.12 555.32 654.31 753.95
11.00 74.25 165.07 258.48 353.78 450.49 548.30 646.97 746.32
11.50 70.35 160.30 253.02 347.76 444.01 541.42 639.75 738.80
12.00 66.66 155.73 247.74 341.90 437.67 534.67 632.65 731.40
12.50 63.18 151.34 242.63 336.19 431.46 528.05 625.66 724.11
13.00 59.91 147.14 237.68 330.64 425.40 521.56 618.80 716.93
13.50 56.85 143.12 232.90 325.23 419.48 515.19 612.06 709.86  
 
Table 9. Profit Maximizing Irrigation Levels in Acre Inches for Corn Grain Production in the Texas 
Panhandle under Fourth Quartile Precipitation Levels for Various Prices of Corn and Natural Gas.
PC ($ per bu.)
PNG ($) 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
5.00 24.42 24.88 25.25 25.55 25.80 26.01 26.19 26.35
5.50 24.00 24.51 24.91 25.25 25.52 25.76 25.96 26.13
6.00 23.59 24.14 24.58 24.94 25.25 25.50 25.72 25.91
6.50 23.17 23.77 24.25 24.64 24.97 25.25 25.48 25.69
7.00 22.76 23.40 23.92 24.34 24.69 24.99 25.25 25.47
7.50 22.34 23.03 23.59 24.04 24.42 24.74 25.01 25.25
8.00 21.93 22.67 23.26 23.74 24.14 24.48 24.77 25.03
8.50 21.51 22.30 22.92 23.44 23.86 24.23 24.54 24.80
9.00 21.10 21.93 22.59 23.13 23.59 23.97 24.30 24.58
9.50 20.68 21.56 22.26 22.83 23.31 23.71 24.06 24.36
10.00 20.27 21.19 21.93 22.53 23.03 23.46 23.82 24.14
10.50 19.85 20.82 21.60 22.23 22.76 23.20 23.59 23.92
11.00 19.44 20.45 21.26 21.93 22.48 22.95 23.35 23.70
11.50 19.02 20.08 20.93 21.63 22.20 22.69 23.11 23.48
12.00 18.61 19.72 20.60 21.32 21.93 22.44 22.88 23.26
12.50 18.19 19.35 20.27 21.02 21.65 22.18 22.64 23.03
13.00 17.78 18.98 19.94 20.72 21.38 21.93 22.40 22.81
13.50 17.37 18.61 19.61 20.42 21.10 21.67 22.17 22.59    18 
Table 10. Maximum Profit in Dollars per Acre from Irrigating Corn for Grain in the Texas Panhandle 
under Fourth Quartile Precipitation Levels at Various Prices for Corn and Natural Gas.
PC ($ per bu.)
PNG ($) 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
5.00 67.64 166.95 267.15 368.02 469.37 571.10 673.13 775.40
5.50 58.31 157.04 256.78 357.27 458.31 559.77 661.57 763.64
6.00 49.19 147.32 246.58 346.67 447.38 548.57 650.13 751.99
6.50 40.29 137.79 236.55 336.23 436.60 537.49 638.81 740.45
7.00 31.59 128.44 226.69 325.94 425.95 526.55 627.61 729.03
7.50 23.11 119.29 216.99 315.81 415.45 515.74 616.53 717.72
8.00 14.84 110.32 207.47 305.83 405.09 505.06 605.57 706.52
8.50 6.78 101.54 198.11 296.00 394.87 494.50 594.73 695.44
9.00 -1.07 92.95 188.92 286.32 384.79 484.08 584.02 684.47
9.50 -8.71 84.54 179.90 276.80 374.85 473.79 573.42 673.61
10.00 -16.14 76.32 171.05 267.44 365.05 463.63 562.94 662.86
10.50 -23.35 68.29 162.37 258.22 355.40 453.59 552.59 652.23
11.00 -30.36 60.45 153.86 249.16 345.88 443.69 542.36 641.71
11.50 -37.15 52.80 145.52 240.25 336.50 433.92 532.24 631.30
12.00 -43.74 45.33 137.34 231.50 327.27 424.27 522.25 621.00
12.50 -50.11 38.05 129.34 222.90 318.17 414.76 512.38 610.82
13.00 -56.27 30.96 121.50 214.46 309.22 405.38 502.63 600.75
13.50 -62.22 24.05 113.83 206.16 300.41 396.12 492.99 590.79  
 